Searching PAJ 



1/2 ^— 2? 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2004-033727 
(43)Date of publication of application : 05.02.2004 



(51)Int.CI. 




A61B 5/00 
A61B 5/107 
A61K 7/00 




(21 Application number : 


: 2002-383474 


(71)Applicant 


: L'OREAL SA 


(22)Date of filing : 


20.12.2002 


(72)Inventor : 


KAUFFMANN MYRIAM 








BAZIN ROLAND 



(30)Priority 

Priority number : 2001 200116787 Priority date : 21.12.2001 Priority country : FR 



(54) METHOD FOR EVALUATING SURROUNDING AREA OF EYE AND DEVICE FOR 
IMPLEMENTING THE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
evaluating typologic features of the surrounding area of 
a human eye, especially the typologic features related to 
an eye ring, a bag (blousing, fat bladder), wrinkles in the 
edges of the eye, uneven parts of the skin, and uneven 
parts of the eyelids. 

SOLUTION: The method has a step of collecting at least 
one data item related to at least one zone of the 
surrounding area of the eye of a human being. The data 
item represents at least one of pigment existing in the 
blood stream and pigment existing outside the blood 
stream. The method has a step of collecting at least one 
data item related to at least one of relief of at least one 
zone of the surrounding area and the mechanical 
property of at least one zone of the area; and a step of 
sending at least one piece of information related to the 
typologic features of the above area at least on the 
basis of the data collected in the above steps. 
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A METHOD OF EVALUATING THE REGION AROUND THE EYE AND 
APPARATUS FOR IMPLEMENTING SUCH A METHOD 

The present invention relates to methods and 
apparatuses for evaluating the region around the eyes. 
BACKGROUND OF THE INVENTION 

The article entitled "Study of causal factor of dark 
circles around the eyes", published in IFSCC Magazine, 
Vol. 4, No. 4/2001 describes the use of a Doppler laser 
and of a color meter for taking measurements in the 
region around the eye and attempting to explain the cause 
of rings around the eye. 

OBJECTS AND SUMMARY OF THE INVENTION 

There exists a need to evaluate the typology cf the 
region that extends around the human eye, in particular 
concerning rings , bags, wrinkles In the corner of the 
eye, and irregularities of the skin and of the eyelids. 

In one of its aspects, the invention provides a 
method of facilitating evaluation of the typology of said 
region, the method comprising r.he following steps: 

- enabling at least one data item to be acquired 
concerning at least one zone of said region, the data 
item being associated with ai least one pigment present 
in the blood stream and/or at least one pigment outside 
the blood stream; 

- enabling at least one data item to be acquired 
relating to the relief of at least one zone of said 
region and/or at least one data item to be acquired 
relating to at least one mechanical property of at least 
one zone of said region; and 

- at least on the basis of zhe previously-acquired 
data, delivering at least one piece of information 
relating to the typology of said region. 

The pigment present in the blood stream (all types 
of blood vessel) is hemoglobin, in its oxidized form or 
its non-oxidized form, for example. 

The pigment present outside the blood stream is, for 
example: a melanin, bilirubin, or hemosiderin. 
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By means of the invention it is possible to evaluate 
more easily or more precisely the typology of the region 
extending around the human eye, and the invention makes 
it possible in particular to automate this evaluation, at 
least in part. 

The invention serves to classify the region around 
the eye of a person into various categories and, as a 
function of such classification, to determine the 
treatment that might be applied, in particular non- 
therapeutic treatment . 

For example, the invention can make it possible to 
avoid prescription errors such as administering a 
vascular care product for administering to a person whose 
rings are melanic, where the product will have no effect 
on such rings, given that their color is due to the 
natural coloring of the skin. 

At least one data item associated with at least one 
pigment present in the blood stream and/or with at least 
one pigment outside the blood stream may be acquired by 
acquiring at least one data item concerning color. In a 
variant, or additionally, it may be acquired by acquiring 
at least one temperature and/or at least one speed of 
blood circulation . 

In an aspect of the invention, the method may 
further comprise the following steps: 

- acquiring at least one data item relating to the 
circumstances surrounding the advent and/or the 
development of at least one characteristic of said region 
over time. For example this data may be the result of 
taking measurements at different times or of obtaining 
answers to a questionnaire, with the questionnaire 
including, for example, questions relating to the 
circumstances associated with the arrival of rings or 
bags, and with their reversibility. The questionnaire 
may also have questions concerning the existence of any 
discomfort, for example a pricking sensation in the event 
of an allergy. 
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In an aspect of the invention, the method comprises 
the following steps: 

- acquiring at least one data item relating to the 
color of at least one zone of said region; 

- acquiring at least one data item relating to the 
relief of at least one zone of said region; 

- acquiring at least one data item relating to at 
least one mechanical property of at least one zone of 
said region; and 

- at least on the basis of the previously-acquired 
data items, delivering at least one piece of information 
relating to the typology of said region. 

The data acquired may be compared with predetermined 
data, and at least one piece of information concerning 
the typology of said region may be issued in the light of 
the result of said comparison. 

In another aspect of the invention, the method may 
comprise the step consisting in determining the 
transparency of the skin in at least one zone of said 
region. The ease with which light passes through the 
skin can be responsible at least in part for rings being 
visible, since the rings might be due to the presence of 
underlying blood vessels. 

In order to acquire at least one data item 
concerning the color of at least one zone of said region, 
it is possible to use at least one of the elements in the 
following list: a video camera, a scanner, a digital 
camera, a spectrocolorimeter , a colorimeter, a color 
chart, a SCIASCOPE^ (as described in WO 00/75637), a 
MEXAMETRE® (as sold by the supplier Courage et Khazaka), 
and a thermal camera. 

While acquiring said at least one data item 
concerning the color of at least one zone of said region, 
said region may be illuminated using visible, ultraviolet 
(UV) , or infrared light. 
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It is also possible to acquire data concerning the 
color of at least one zone of said region by illuminating 
said zone in succession with different kinds of lighting. 

It is possible to acquire at least one data item 
relating to the relief of at least one zone of said 
region by means of an element selected from the following 
list: a system for projecting fringes; a stereoscopic 
viewing system; an ultrasound imaging system; a slit 
lamp . 

It is possible to acquire at least one data item 
relating to the mechanical properties of at least one 
zone of said region by means of an element selected from 
the following list: a mechanical feeler; a pinching 
device; a twisting device; a suction device; a device for 
projecting a liquid or a gas; a tonometer; a plethysmo- 
graphy device. 

In an aspect of the invention, it is possible in a 
first time interval to perform at least a first 
acquisition of at least one data item relating to the 
color of at least one zone of said region and/or of at 
least one data item relating to the relief of at least 
one zone of said region and/or of at least one data item 
relating to at least one mechanical property of at least 
one zone of said region. It is then possible in a second 
interval of time following the first to proceed with at 
least one second acquisition of at least one data item 
relating to the color of at least one zone of said region 
and/or of at least one data item relating to the relief 
of at least one zone of said region and/or of at least 
one data item relating to at least one mechanical 
property of at least one zone of said region. 

In particular, when the zones examined during the 
first and second acquisitions are the same zone, it is 
possible to compare the results of the first and second 
acquisitions and to deduce from the results of the 
comparisons at least one piece of information relating to 
the typology of said region. 
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The information obtained on the basis of the various 
acquisitions performed may be information relating to 
rings, and in particular information enabling rings to be 
categorized in a set comprising a plurality of 
categories. By way of example, such a set may comprise 
three types of ring, where the various types of ring may 
be the following, for example: ethnic rings; false rings; 
and rings that are at least partially reversible. 

The information relating to the typology of the 
region around the eye may also be information relating to 
bags, for example information enabling bags to be 
categorized in a set comprising a plurality of 
categories. One such set may comprise four categories, 
for example the following categories: hollow bags due to 
tissue sagging; full bags due to chambers of fat 
protruding; full bags due to ptosis of tissue (e.g. 
sagging of elevator muscles); and full bags due to 
lymphedema swelling . 

The information relating to the typology of the 
region around the eye may also be information relating to 
wrinkles in the corner of the eye, for example, their 
number, their length, and their depth. 

In another of its aspects, the invention also 
provides a method of evaluating the incidence on the 
appearance of the region around the eye of applying a 
substance, in particular a cosmetic, or a method of 
determining the effectiveness of treatments, in which 
method : 

- prior to application of the substance and/or 
treatment, in particular cosmetic or surgical treatment, 
data is acquired that is associated with at least one 
pigment present in and/or outside the blood stream, in 
particular at least one data item concerning color, and 
data is acquired concerning the relief and/or mechanical 
properties of at least one zone of the region around the 
eye; 
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- the substance is applied and/or the treatment is 
performed; 

- subsequently, on a second occasion, data is 
acquired that is associated with said at least one 
pigment present in and/or outside the blood stream, in 
particular at least one data item concerning color, and 
data is acquired concerning relief and/or mechanical 
properties of at least one zone of the region around the 
eye; and 

- the results of the first and second acquisitions 
are compared and the incidence of the application of the 
substance and/or the effectiveness of the treatment on 
the appearance of the region around the eye is 
determined . 

To understand what is meant by "cosmetic", reference 
can be made to EEC Directive No. 76/768 as modified by 
EEC Directive No. 96/35 of June 14, 1993. Cosmetic 
treatment means any non-therapeutic treatment by means of 
a cosmetic as defined above. 

In another of its aspects, the present invention 
also provides apparatus including acquisition means 
making it possible to acquire: 

- at least one data item associated with at least 
one pigment present in the blood stream and/or at least 
one pigment outside the blood stream, in particular an 
item relating to the color of at least one zone of said 
region; 

and also making it possible to acquire: 

- at least one data item relating to the relief of 
at least one zone of said region; and/or 

- at least one data item relating to at least one 
mechanical property of at least one zone of said region. 

In the meaning of the present invention, the term 
"apparatus" is used to cover both a set of devices and 
also a device of unitary construction, possibly suitable 
for being held in one hand. 
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In an aspect of the invention, the apparatus further 
comprises treatment means for comparing the acquired data 
with stored data and for generating at least one piece of 
information concerning the typology of the observed 
region as a function of the result of the comparison. 
The generated information may be a numerical value or it 
may be information in non-numerical form. 

The apparatus may be arranged to enable data to be 
acquired relating to the variation over time of at least 
one characteristic of the region in question. 

The apparatus may include colorimeter acquisition 
means comprising at least one of the elements in the 
following list: a video camera; a scanner; a digital 
camera; a spectrocolorimeter; a colorimeter; a color 
chart; a thermal camera. 

The device may also include lighting means enabling 
said region to be illuminated with visible, ultraviolet, 
or infrared light. 

The apparatus may include means enabling 
colorimetric acquisition to be performed under different 
lighting or by transparency. 

The apparatus may include means for acquiring 
relief, said means comprising at least one element 
selected from the following list: a system for projecting 
fringes; a stereoscopic viewing system; an ultrasound 
imaging system; a slit lamp. 

The apparatus may include means for acquiring at 
least one mechanical property, said means comprising at 
least one element selected from the following list: a 
mechanical feeler; a pinching device; a twisting device; 
a suction device; a device for projecting liquid or gas; 
a tonometer device; a plethysmographic device. 

The apparatus may include storage means enabling 
data acquired at different instants to be stored. 

The apparatus may include a mask arranged to have 
its entire outline pressed against a region around the 
eye . 
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The region around the eye may be evaluated for a 
non-therapeutic purpose, in particular for an esthetic 
purpose . 

In one of its aspects, the invention also provides a 
method of diagnosing at least one state of the region 
around the eye, the method comprising the following 
steps : 

- enabling at least one data item to be acquired 
concerning at least one zone of said region, the data 
item being associated with at least one pigment present 
in the blood stream and/or at least one pigment outside 
the blood stream; 

- enabling at least one data item to be acquired 
relating to the relief of at least one zone of said 
region and/or at least one data item to be acquired 
relating to at least one mechanical property of at least 
one zone of said region; and 

- delivering a diagnosis, in particular a non- 
medical diagnosis, at least on the basis of the 
previously-acquired data . 

In another of its aspects, the invention also 
provides a method of prescribing a treatment, in 
particular a cosmetic treatment, the method comprising 
the following steps: 

- enabling at least one data item to be acquired 
concerning at least one zone of said region, the data 
item being associated with at least one pigment present 
in the blood stream and/or at least one pigment outside 
the blood stream; 

- enabling at least one data item to be acquired 
relating to the relief of at least one zone of said 
region, and at least one data item to be acquired 
relating to at least one mechanical property of at least 
one zone of said region; and 

- prescribing treatment at least on the basis of the 
previously-acquired data . 
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The prescribed substance may be constituted, for 
example, by a substance including a depigmenting active 
agent {e.g. kojic acid); a UV filter; an anti-allergy 
substance; an anti-inflammatory substance. 

In another of its aspects, the invention may also 
provide a kit enabling an individual to perform self- 
diagnosis, the kit comprising: 

- means (e.g. a mirror) enabling at least one data 
item to be acquired concerning at least one zone of said 
region, the data item being associated with at least one 
pigment present in the blood stream and/or at least one 
pigment outside the blood stream; 

- means (e.g. a specific accessory) enabling at 
least one data item to be acquired relating to the relief 
of at least one zone of said region and/or at least one 
data item to be acquired relating to at least one 
mechanical property of at least one zone of said region; 
and 

- means (e.g. an atlas) enabling a diagnosis to be 
delivered, in particular a non-medical diagnosis, at 
least on the basis of the previously-acquired data. 

In another of its aspects, the invention also 
provides a method of manufacturing a product, in 
particular a cosmetic, the method comprising the 
following steps: 

- enabling at least one data item to be acquired 
concerning at least one zone of said region, the data 
item being associated with at least one pigment present 
in the blood stream and/or at least one pigment outside 
the blood stream; 

- enabling at least one data item to be acquired 
relating to the relief of at least one zone of said 
region and/or at least one data item to be acquired 
relating to at least one mechanical property of at least 
one zone of said region; and 

- preparing a product, in particular a cosmetic, at 
least on the basis of the previously-acquired data. 



(30) 



JP 2004-33727 A 2004.2.5 



10 

The invention also provides a method of generating a 
panel of potential users of a product, in particular a 
cosmetic, the method comprising the following steps: 

- for each individual in a group, acquiring: 

- at least one data item concerning at least 
one zone of said region, the data item being associated 
with at least one pigment present in the blood stream 
and/or at least one pigment outside the blood stream; and 

- at least one data item relating to the relief 
of at least one zone of said region and/or at least one 
data item relating to at least one mechanical property of 
at least one zone of said region; and 

- selecting those individuals of said group for 
which the previously-acquired data satisfies at least one 
predetermined criterion . 

The above method may further comprise the following 
steps : 

i) generating a panel; 

ii) preparing a product, in particular a cosmetic; 

iii) applying or administering the product to 
individuals of the panel; 

iv) performing a new evaluation: 

v) comparing the results of the new evaluation with 
those of the preceding evaluation {s ) , in order to 
determine the effectiveness of the product; and 

vi) if the effectiveness of the product is deemed to 
be insufficient, modifying the formulation of the product 
and/or its dosage, and repeating steps iii), iv) , and v) 
until effectiveness is obtained that is deemed to be 
satisfactory. 

In another of its aspects, the invention also 
provides a method of determining the effectiveness of a 
treatment, in particular a cosmetic treatment, the method 
comprising the following steps: 

- performing a first evaluation of the region around 
the eye; 

- performing a treatment; 



(31) 



JP 2004-33727 A 2004.2.5 



11 

- performing a new evaluation; and 

- preparing the results of the evaluations and 
deducing therefrom useful information concerning the 
effectiveness of the treatment. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be better understood on reading 
the following description of non-limiting implementations 
and on examining the accompanying drawings, which form an 
integral portion of the description and in which: 

- Figure 1 is a highly diagrammatic view of an 
example of apparatus that may be used for evaluating the 
region around the eye; 

- Figure 2 is a diagrammatic view on a larger scale 
of the Figure 1 apparatus, showing the various component 
elements of said apparatus; 

- Figure 3 shows an example of apparatus suitable 
for use for measuring the color and/or the relief of the 
region around the eye; 

- Figure 4 shows the face positioned in the opening 
of the sphere of the Figure 3 apparatus; 

- Figure 5 shows an example of the location of 
melanic rings; 

- Figure 6 shows an example of the location of rings 
other than melanic; 

- Figure 7 shows an example of the location of a 

bag; 

- Figure 8 shows an example of determining a 
characteristic of the typology of the region around the 
eye by means of a sequence of images; 

- Figure 9 is a block diagram showing an aspect of 
an implementation of the method of the invention; 

- Figure 10 shows data being transmitted over a 
computer network, for example in order to evaluate the 
acquired data remotely; and 

- Figure 11 shows an example of apparatus enabling a 
product to be prepared as a function of the result of 
evaluating the region around the eye. 
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MORE DETAILED DESCRIPTION 

The region around the eye may be evaluated in 
accordance with the invention by means of apparatus of 
unitary construction or by means of apparatus constituted 
by a set of separate devices. Evaluation may be 
performed while the eye is open, closed, or successively 
closed and then open or vice versa. Evaluation may also 
be performed on the face while it is stationary and 
relaxed or smiling and contracted. 

As an example of a unitary construction, Figures 1 
and 2 show apparatus 10 combining various elements 
enabling data to be acquired relating, for example, to 
the color or the transparency, to the relief, and/or to 
the mechanical properties of at least one zone of the 
region around the eye. 

The apparatus 10 may comprise/ for example, a camera 
11, and at least one lighting device 12. 

By way of example, the camera 11 is of the charge- 
coupled device (CCD) type and the acquired image can be 
processed in order to determine the color of each pixel 
and to define zones that have substantially the same 
color, in order, for example, to evaluate the extent 
and/or the locations of rings due to one or more 
predetermined pigments, for example. The outlines of 
rings due to pigments that circulate with the blood may 
be determined, for example, by detecting zones of greater 
redness in the image acquired by means of the camera 11. 
The camera may previously be calibrated by placing a 
referenced scale of colors in its field of view. 

The apparatus 10 may also comprise, for example, at 
least one device 13 for evaluating relief, enabling data 
concerning relief to be acquired for at least one zone of 
the region around the eye, for example a device for 
projecting fringes . 

The apparatus 10 may also comprise at least one 
mechanical evaluation device 14 possibly suitable for 
acting in co-operation with the camera 11 and the device 
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13 for evaluating relief, in order to determine at least 
one mechanical property of at least one zone of the 
region around the eye. 

By way of example, the mechanical evaluation device 

14 may comprise a nozzle for projecting a jet of 
compressed air against at least one zone of the region 
around the eye in order to deform said zone, e.g. the 
bottom eyelid or the top of the cheek bone. 

By way of example, the lighting device 12 may 
comprise at least one light source such as an 
incandescent lamp or a discharge lamp or a light-emitting 
diode (LED) or a laser diode, or a combination of these 
various sources. The lighting device 12 may comprising 
at least one light source associated with a light- 
diffusing system so as to obtain substantially uniform 
illumination of the region around the eye. In 
particular, the lighting device 12 may comprise a 
plurality of light sources distributed circumf erent ially, 
for example. The lighting device 12 may also comprise 
one or more light guides, in particular optical fibers. 
The lighting device 12 may be arranged to illuminate the 
region around the eye with light that presents well- 
defined spectral characteristics, e.g. selected to show 
up as well as possible a particular pigment of the skin, 
for example ferritin or oxidized hemoglobin. 

The lighting device 12 may also make it possible to 
illuminate the skin successively with different 
wavelengths . 

Thus, the skin may be illuminated successively with 
visible light, with infrared light, and/or with 
ultraviolet light, for example. 

The lighting device 12 may be arranged, and in 
particular pointed, in such a manner as to enable the 
shadow effect of bags to be eliminated, for a certain 
type of bag. By measuring the degree of attenuation of 
the shadow effect under particular lighting, it is 
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possible to deduce information concerning the extent to 
which the bags project. 

It is possible to use means other than a fringe- 
projecting device as the means for acquiring data 
concerning relief, for example it is possible to use a 
stereoscopic viewing device or an ultrasound telemeter 
device, this list not being limiting. 

As means for acquiring data concerning mechanical 
properties, it is possible to use means other than a 
device for projecting compressed air, for example a 
device operating by pinching, twisting, or suction. 

The device for evaluating relief may be arranged to 
co-operate with the mechanical evaluation device, for 
example in order to measure the way in which relief 
varies under the effect of mechanical stress. Thus, for 
example, the zone under study may be stressed 
mechanically and the resulting variation of its relief 
may be measured optically in order to determine the 
firmness and/or the elasticity of the skin in this zone. 

The apparatus 10 may include means 15 for processing 
the signals issued by the various elements for evaluating 
color, transparency, relief, and/or mechanical 
properties, such processing means possibly comprising one 
or more microprocessors or other components suitable for 
performing the necessary data processing operations. 

The apparatus 10 may also comprise a display 16, 
e.g. on its side opposite from the opening which is 
placed around the eye, together with at least one control 
button 17 enabling its operation to be controlled while 
acquiring data. 

The display 16 may display digital or other 
information relating to the observed region, for example 
the type of rings or bags. 

The apparatus 10 may be powered entirely 
independently, or it may be connected to an electrical 
power supply. 
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In the example described, the apparatus 10 has a 
mask 18 of substantially f rustoconical shape arranged to 
have its entire perimeter pressed against the face around 
the eye, matching the shape of the face, for example the 
shape of the eyebrow and a portion of the nose. 

Prior to being pressed against the face, the outline 
of the mask may lie completely in a plane, in which case 
the mask may include a gasket of elastically-def ormable 
material for defining its outline. When the mask is 
pressed against the face around the eye, deformation of 
the gasket then enables it to match the shape of the 
face . 

In a variant, the mask does not have a gasket and is 
itself made of a material that is elastically deformable 
so as to be capable of matching the shape of the face. 

The outline of the mask need not lie in a plane, but 
may be of a shape suitable for enabling it, without 
deforming, to match the relief of the face in the region 
around the eye. 

It would not go beyond the ambit of the present 
invention for the apparatus 10 to omit means for 
processing the information delivered by the various 
elements used for acquiring data and for the data to be 
processed by a personal computer or some other appliance, 
or for the data processing to be performed both by the 
apparatus used for acquiring data and by data processing 
means to which the acquisition apparatus is connected and 
with which it can exchange information by means of a 
cable or a wireless link, for example. 

Figures 3 and 4 show apparatus 20 enabling 
colorimetric data to be acquired and enabling the relief 
of the region around the eye to be observed. 

The apparatus 20 is not of unitary construction, 
since it comprises a set of devices capable of being used 
independently from one another, rather than 
simultaneously, and capable of being moved relative to 
one another. 
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In the example shown, the apparatus 20 comprises a 
sphere 21 having an opening 22 in which a person can 
place the face in order to enable the region around the 
eye to be evaluated, and a plurality cf cameras 23 
enabling at least one zone of the region around the eye 
to be observed, for example the zone Z defined by a 
dashed-line circle in Figure 4. 

There are three cameras 23 in the example shown, 
enabling the face to be observed from in front and from 
the side through openings 24 in the sphere 21. 

The various cameras 23 can be used not only to 
acquire information relating to the color of the region 
around the eye, but also to its relief, by stereoscopy. 

Other devices may also be used, for example that 
described in application WO 00/75637, the content of 
which is incorporated herein by reference. 

In an aspect of the invention, the various data 
acquisition means are used: 

- to acquire at least one data item relating to the 
color of at least one zone of the region around the eye; 

- to acquire at least one data item relating to the 
relief of at least one zone of said region and/or at 
least one data item relating to mechanical properties of 
at least one zone of said region; and 

- at least on the basis of the previously-acquired 
data, to deliver at least one piece of information 
relating to the typology of said region. 

The invention can be used in particular for 
evaluating rings. 

Rings may have several causes. It is thus possible 
to distinguish between at least three types of ring, 
namely: so-called "ethnic" or "melanic" rings due to the 
natural pigmentation of the skin; false rings, i.e. rings 
due to a light and shadow effect because of relief in the 
region around the eye; and "vascular" rings associated 
for example with illness or a lack of sleep. These 
various categories of ring are listed in Table I below. 
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TABLE I 



Type of 
ring 


Color 


Location 


Origin 


Variation 


Vascular 


Violet, 
blue, red 


Bottom 
eyelid, 
corner 
with the 
top para- 
nasal zone 


Blood 

visible by 
transparency 


More or 
less 

reversible 


Ethnic 


Brown, 
gray 


Bottom and 
top 

eyelids 


Melanins 


Not 

reversible 
(darkens 
with 
exposure 
to the 
sun) 


False 
rings 




Bottom 
eyelid 


Light and 

shadow 

effect 


Depends on 
variation 
of bags 



Dashed lines are used in Figure 5 to show an example 
of a location of an ethnic ring, in Figure 6 to show an 
example of the location of vascular rings, and in 
Figure 7 to show an example of the location of false 
rings ♦ 

The ooiorimetry, relief, and/or mechanical property 
data can be compared with predetermined data, for example 
data stored in a memory, in order to determine the types 
of rings. 

For example, a comparison can be performed 
automatically or otherwise between an image acquired 
using a camera and a sequence of images within which at 
least one characteristic of the typology of the region 
around the eye varies, for example with continuous 
progression as shown in Figure 8. In Figure 8, there is 
shown a sequence of images 30 comprising an initial image 
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30i and a final image 30f, such a sequence being 
generated by a morphing program, for example. By way of 
example, the acquired image relating to the region around 
the eye and serving as a reference may be displayed on a 
screen simultaneously with an image of the sequence so as 
to enable an operator or a person performing self- 
diagnosis to select the image in the sequence which in 
their opinion is the closest to the reference image. 
Comparing the reference image and the images in the 
sequence can also be performed without displaying the 
images of the sequence, for example by means of an image 
recognition engine. Under such circumstances, it can be 
particularly advantageous to define automatically the 
outlines of rings by analyzing the color at each point of 
the image. An atlas comprising a plurality of images 
representing different types of ring or bag may also be 
used. 

Acquiring the relief of the region around the eye, 
possibly in combination with acquiring mechanical 
characteristics, makes it possible to determine the type 
of a bag. 

Relief can be acquired at a plurality of points, for 
example the points marked by crosses in Figure 7, in 
order to determine whether the surface of the skin is 
generally concave or convex, respectively representative 
of a bag that is hollow or full. 

Hollow bags are essentially due to morpho-anatomic 
causes, to tissue becoming finer or sagging, whereas full 
bags are of congenital origin, or may be of physiological 
origin, for example due to inflammation. 

Table II below lists the various types of bag. 
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TABLE II 



Type of bag 


Mechanical 
characteristics 


Location 


Origin 


Variation 


Hollow 


Stretched skin 


Bottom 
and top 


Tissue 
sagging 
with age 


Not 

reversible 


Full, not 
reversible 


Non specific 


Bottom 


Protrusion 
of 

chambers 
of fat 


Not 

reversible 


Full and 

partially 

reversible 


Non specific 


Top 


Ptosis 


More or 
less 

reversible 


Full and 
reversible 


Stretched skin 


Bottom 
and top 


Lymphedema 
swelling 


Reversible 



Bag type may optionally be determined using a 
morphing program, on the same lines as determining ring 
type . 

Data concerning the color, the mechanical 
properties, and relief may be associated with acquiring 
data from a questionnaire. 

By way of example, such a questionnaire may be 
displayed on a computer screen and may include questions 
relating to how the rings or the bags have varied over 
the course of a day, and to the existence of positive and 
negative contributory factors such as medical treatment 
or a particular state of mind, exposure to certain 
environments, or wearing sunglasses while exposed to the 
sun, for example. The questionnaire can be used in 
particular to acquire data concerning the presence or 
absence of rings or bags first thing in the morning or in 
the evening, and more generally on the reversible or non- 
reversible nature of rings or bags, according to the 
person being examined. 
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A substance may optionally be administered in order 
to generate tears, for example. For example the eye may 
be exposed to the substances given off by onion peel. By 
comparing the appearance of the region around the eye 
before and after exposure to onion peel, it is easier to 
determine certain characteristics, for example to measure 
the extent to which bags swell. 

The various data items may be analyzed, as shown in 
Figure 9, so as to classify rings and bags in the various 
above-specified categories. 

Depending on the results of the analysis, cosmetic, 
pharmacological, or surgical treatment may be proposed. 

With ethnic rings, depigmentation can be proposed, 
for example, and with false rings, surgical treatment can 
be performed to flatten the bags. Hollow bags can be 
filled and full bags due to protrusion of chambers of fat 
can be treated by removing some of the fat. Full bags 
due to ptosis can be treated by a face lift, by injecting 
or applying myorelaxing agents or myostimulating agents 
to the lowering or raising muscles or to isolated 
muscular fibers. 

The results of acquiring colorimetry, relief, and/or 
mechanical data, e.g. using the above-described apparatus 
10, possibly together with other information as input for 
example by means of a keyboard 52 connected to a personal 
computer 51 can be transmitted remotely, e.g. over the 
internet, to a server 50 containing or connected to a 
database 53, as shown in Figure 10. 

The server 50 may be programmed, in response to the 
transmitted data, to diagnose and recommend care or 
makeup and to give advice. 

The server 50 may also be arranged to enable various 
data items to be collected in order to constitute a 
multi-vectorial data bank, for example, in which each 
vector is specific to an individual and includes amongst 
other components: that individual's bag type and ring 
type. 
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Thus, for example, it is possible as a function of 
geographical zone to determine which types of bag and 
ring predominate and then to sell suitable products in 
that geographical zone. 

The means for acquiring data relating to color, 
transparency, relief, and/or mechanical properties of the 
region around the eye may be connected to apparatus 40 as 
shown diagrammatically in Figure 11 suitable for 
preparing a cosmetic or treatment product P as a function 
of the result of the evaluation and using a plurality of 
receptacles 41 containing different ingredients. 

The apparatus 40 may include, for example, a screen 
42, in particular a touch-sensitive screen, enabling a 
user to enter replies to a questionnaire. 

The apparatus 40 may be present in an institute or 
at a point of sale, for example, and it may enable a 
personalized makeup and/or care product to be provided 
corresponding as closely as possible to the bag and ring 
types of a previously-examined person. 
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WHAT IS CLAIMED IS: 

1/ A method of evaluating the typology of the region 
extending around the human eye, the method comprising: 

- enabling acquisition of at least one data item 
concerning at least one zone of said region, the data 
item being associated with at least one of a pigment 
present in the blood stream and a pigment outside the 
blood stream; 

- enabling acquisition of at least one data item 
relating to at least one of the relief of at least one 
zone of said region and at least one mechanical property 
of at least one zone of said region; and 

- at least on the basis of the previously-acquired 
data, delivering at least one piece of information 
relating to the typology of said region. 

2/ A method according to claim 1, wherein the acquisition 
of at least one data item associated with at least one 
pigment present in the blood stream and/or at least one 
pigment outside the blood stream comprises acquiring at 
least one data item relating to the color of at least one 
zone of said region. 

3/ A method according to claim 1, further comprising the 
following steps: 

- acquiring at least one data item relating to the 
circumstances under which at least one characteristic of 
said region first appeared and/or how it has varied over 
time . 

4/ A method according to claim 1, including the step 
consisting in determining the transparency of at least 
one zone of said region. 

5/ A method according to claim 1, comprising the 
following steps: 



(43) 



JP 2004-33727 A 2004.2.5 



23 

- acquiring at least one data item relating to the 
color of at least one zone of said region; 

- acquiring at least one data item relating to the 
relief of at least one zone of said region; 

- acquiring at least one data item relating to at 
least one mechanical property of at least one zone of 
said region; and 

- at least on the basis of the previously-acquired 
data items, delivering at least one piece of information 
relating to the typology of said region. 

6/ A method according to claim 1, wherein the acquired 
data is compared with predetermined data and wherein at 
least one piece of information relating to the typology 
of said region is delivered in the light of the result of 
said comparison. 

7/ A method according to claim 1, wherein, in order to 
acquire at least one data item relating to the color of 
at least one zone of said region, at least one of the 
elements in the following list is used: a video camera; a 
scanner; a digital camera; a colorimeter; a 
spectrocolorimeter ; a color chart; a SCIASCOPE®; a 
MEXAMETRE® ; and a thermal camera. 

8/ A method according to claim 1, wherein, while 
acquiring said at least one data item relating to the 
color of at least one zone of said region, said region is 
illuminated with visible light. 

9/ A method according to claim 1, wherein, while 
acquiring said at least one data item relating to the 
color of at least one zone of said region, said region is 
illuminated with ultraviolet light. 

10/ A method according to claim 1, wherein, while 
acquiring said at least one data item relating to the 
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color of at least one zone of said region, said region is 
illuminated with infrared light. 

11/ A method according to claim 1, wherein data 
concerning the color of at least one zone of said region 
is acquired by illuminating said zone in succession with 
different kinds of lighting. 

12/ A method according to claim 1, wherein at least one 
data item relating to the relief of at least one zone of 
said region is acquired by means of an element selected 
from the following list: a system for projecting fringes; 
a stereoscopic viewing system; an ultrasound imaging 
system; and a slit lamp. 

13/ A method according to claim 1, wherein at least one 
data item relating to the mechanical properties of at 
least one zone of said region are acquired by means of an 
element selected from the following list: a mechanical 
feeler; a pinching device; a twisting device; a suction 
device; a device for projecting liquid or gas; a 
tonometer; and a plethysmography device. 

14/ A method according to claim 1, wherein: 

- in a first time interval, at least a first 
acquisition is performed of at least one data item 
relating to the color of at least one zone of said region 
and/or of at least one data item relating to the relief 
of at least one zone of said region, and/or of at least 
one data item relating to at least one mechanical 
property of at least one zone of said region; 

- in a second time interval following the first time 
interval, at least one second acquisition is performed of 
at least one data item relating to the color of at least 
one zone of said region, and/or of at least one data item 
relating to the relief of at least one zone of said 
region, and/or of at least one data item relating to at 
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least one mechanical property of at least one zone of 
said region; 

- the results of the first and second acquisitions 
are compared; and 

- at least one piece of information relating to 
typology of said region is deduced from the results of 
the comparison. 

15/ A method according to claim 1, wherein said at least 
one piece of information relating to typology of said 
region comprises information relating to rings. 

16/ A method according to claim 15, wherein said at least 
one piece of information relating to typology of said 
region comprises information making it possible to 
classify rings into a category from amongst a set 
comprising a plurality of categories. 

17/ A method according to claim 16, wherein said set 
comprises at least the following categories of ring: 
ethnic rings; false rings; and vascular rings. 

18/ A method according to claim 1, wherein said at least 
one piece of information relating to the typology of said 
region comprises information relating to bags. 

19/ A method according to claim 18, wherein said at least 
one piece of information relating to the typology of said 
region comprises information enabling bags to be 
classified into a category from a set of a plurality of 
categories, in particular a set of comprising at least 
the following categories: hollow bags due to tissue 
sagging; full bags due to protrusion of chambers of fat; 
full bags due to ptosis of certain tissues; full bags due 
to lymphedema swelling. 
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20/ A method according to claim 1, wherein said at least 
one piece of information relating to the typology of said 
region comprises information relating to wrinkles in the 
corner of the eye. 

21/ A method of evaluating the incidence on the 
appearance of the region around the eye of applying a 
cosmetic, or for determining the effectiveness of a 
cosmetic treatment, comprising: 

- on a first occasion, acquiring data associated 
with at least one pigment present in and/or outside the 
blood stream, in particular color, and acquiring data 
relating to the relief and/or at least one mechanical 
property of at least one zone of the region around the 
eye prior to applying a cosmetic and/or a treatment; 

- applying a cosmetic or performing a cosmetic 
treatment ; 

- subsequently, on a second occasion, acquiring data 
associated with said at least one pigment present in 
and/or outside the blood stream, in particular color, and 
acquiring data relating to the relief and/or at least one 
mechanical property of at least one zone of the region 
around the eye; and 

- comparing the results of the first and second 
acquisitions in order to determine the incidence on the 
appearance of the region around the eye of the 
application of the cosmetic or of the treatment. 

22/ Apparatus for acquiring data relating to the typology 
of the region extending around the human eye, the 
apparatus comprising acquisition means for acquiring: 

- at least one data item associated with at least 
one of a pigment present in the blood stream and a 
pigment outside the blood stream; 

and also acquiring at least one date item relating 
to at least one of the relief of at least one zone of 
said region; and 
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- at least one mechanical property of at least one 
zone of said region. 

23/ The apparatus of claim 22, wherein said a data item 
relates to the color of at least one zone of said region. 

24/ Apparatus according to claim 23, further comprising 
processor means for comparing the acquired data with 
stored data and for generating at least one piece of 
information relating to the typology of said region and 
as a function of the result of said comparison. 

25/ Apparatus according to claim 23, the apparatus being 
arranged to enable data to be acquired relating to 
variation of at least one characteristic of said region 
over time. 

26/ Apparatus according to claim 23, including 
colorimetry acquisition means comprising at least one of 
the elements in the following list: a video camera; a 
scanner; a digital camera; a colorimeter; a 
spectrocolorimeter; a color chart; a SCIASCOPE®; and a 
MEXAMETRE®. 

27/ Apparatus according to claim 23, including lighting 
means enabling said region to be illuminated with at 
least one of visible, ultraviolet, and infrared light. 

28/ Apparatus according to claim 23, including means 
enabling colorimetry acquisition to be performed under 
different kinds of lighting. 

29/ Apparatus according to claim 23, including means for 
acquiring relief, said means comprising at least one 
element selected from the following list: a system for 
projecting fringes; a stereoscopic viewing system; an 
ultrasound imaging system; a slit lamp. 
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30/ Apparatus according to claim 23, including means for 
acquiring mechanical properties, said means comprising at 
least one element selected from the following list: a 
mechanical feeler; a pinching device; a twisting device; 
a suction device; a device for projecting liquid or gas; 
a tonometer device; a plethysmographic device. 

31/ Apparatus according to claim 23, including storage 
means enabling data acquired at different times to be 
stored . 

32/ Apparatus according to claim 23, including a mask 
arranged to have its entire periphery pressed against a 
region around the eye. 

33/ A method of diagnosing at least one state of the 
region around the eye, the method comprising: 

- enabling at least one data item to be acquired 
concerning at least one zone of said region, the data 
item being associated with at least one of a pigment 
present in the blood stream and a pigment outside the 
blood stream; 

- enabling at least one data item to be acquired 
relating to at least one of the relief of at least one 
zone of said region, and at least one mechanical property 
of at least one zone of said region; and 

- delivering a diagnosis, in particular a non- 
medical diagnosis, at least on the basis of the 
previously-acquired data. 

34/ A method of prescribing a treatment, the method 
comprising : 

- enabling at least one data item to be acquired 
concerning at least one zone of said region, the data 
item being associated with at least one of pigment 
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present in the blood stream and a pigment outside the 
blood stream; 

- enabling at least one data item to be acquired 
relating to at least one of the relief of at least one 
zone of said region and at least one mechanical property 
of at least one 2one of said region; and 

- prescribing a treatment at least on the basis of 
the previously-acquired data. 

35/ A kit enabling an individual to perform self- 
diagnosis, the kit comprising: 

- means enabling at least one data item to be 
acquired concerning at least one zone of said region, the 
data item being associated with at least one of a pigment 
present in the blood stream and a pigment outside the 
blood stream; 

- means enabling at least one data item to be 
acquired relating to at least one of the relief of at 
least one zone of said region and at least one mechanical 
property of at least one zone of said region; and 

- means enabling a diagnosis to be delivered at 
least on the basis of the previously-acquired data. 

36/ A method of preparing a product, in particular a 
cosmetic, the method comprising: 

- enabling at least one data item to be acquired 
concerning at least one zone of said region, the data 
item being associated with at least one of a pigment 
present in the blood stream and a pigment outside the 
blood stream; 

- enabling acquisition of at least one data item 
relating to at least one of the relief of at least one 
zone of said region and at least one mechanical property 
of at least one zone of said region; and 

- preparing a product at least on the basis of the 
previously-acquired data. 
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37/ A method of generating a panel of potential users of 
a product, in particular a cosmetic, the method 
comprising : 

- for each individual of a group, acquiring: 

- at least one data item concerning at least 
one zone of said region, the data item being associated 
with at least one pigment present in the blood stream 
and/or at least one pigment outside the blood stream; 

- at least one data item relating to at least 
one of the relief of at least one zone of said region and 
at least one mechanical property of at least one zone of 
said region; 

- selecting those individuals of the group for which 
the previously-acquired data satisfies at least one 
predetermined criterion . 

38/ A method according to claim 37, further comprising: 
x) generating a panel; 

ii) preparing a product; 

iii) applying or administering the product to 
individuals of the panel; 

iv) performing a new evaluation: 

v) comparing the results of the new evaluation with 
those of at least one preceding evaluation, in order to 
determine the effectiveness of the product; and 

vi) if the effectiveness of the product is deemed to 
be insufficient, modifying at least one the formulation 
of the product and its dosage, and repeating steps iii), 
iv) , and v) until effectiveness is obtained that is 
deemed to be satisfactory. 

39/ A method of determining the effectiveness of a 
treatment, the method comprising: 

- performing a first evaluation of the region around 
the eye by implementing the method of claim 1; 

- performing a treatment; 

- performing a new evaluation; and 
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- comparing the results of the evaluations and 
deducing therefrom useful information concerning the 
effectiveness of the treatment. 

ABSTRACT 

The present invention relates to a method of 
evaluating the typology of the region extending around 
the human eye, the method comprising: 

- acquiring at least one data item concerning at 
least one zone of said region, the data item being 
representative of at least one of a pigment present in 
the blood stream and a pigment outside the blood stream; 

- acquiring at least one data item relating to at 
least one of the relief of at least one zone of said 
region and at least one mechanical properties of at least 
one zone of said region; and 

- at least on the basis of the previously-acquired 
data, delivering at least one piece of information 
relating to the typology of said region. 
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